Emerging evidence from human and animal studies suggest that consumption of palatable foods rich in fat and/or carbohydrates may produce deleterious influences on brain function independently of body weight or metabolic disease. Here we consider two mechanisms by which diet can impact striatal circuits to amplify food cue reactivity and impair inhibitory control. First, we review findings demonstrating that the energetic properties of foods regulate nucleus accumbens food cue reactivity, a demonstrated predictor of weight gain susceptibility, which is then sensitized by chronic consumption of an energy dense diet. Second, we consider evidence for diet-induced adaptations in dorsal striatal dopamine signaling that is associated with impaired inhibitory control and negative outcome learning.
Introduction
There has been considerable effort over the past two decades to identify and characterize behaviors and their underlying neural circuits that confer vulnerability for overeating in the modern 'obesogenic' food environment. A general thesis to emerge is that enhanced reactivity to food-associated cues coupled with diminished inhibitory control produces susceptibility for overeating [1, 2] , particularly in an environment where salient food cues are pervasive and palatable, energy dense foods are cheap and easily obtainable. In this review we argue that the relationship between the brain and the food environment is bi-directional. In particular, there is mounting evidence that consumption of palatable foods high in fat and refined carbohydrates produces deleterious effects on neural circuits, thereby contributing to cognitive alterations permissive of overeating. Here we outline two ways in which dietary factors might negatively impact striatal circuits to produce hyper-reactivity to food cues and diminished inhibitory control.
Metabolic control of food cue reactivity in the nucleus accumbens 'Food cue reactivity', defined as the extent to which an individual is prone to eat in the presence of food cues, has long been associated with susceptibility for weight gain [3] [4] [5] [6] . Food cues acquire reinforcing properties via Pavlovian conditioning [7] , in which a once neutral cue is associated with nutrient ingestion. Once this association is formed, food cues gain access to reward [8] and homeostatic circuits [9 ] , thereby acquiring the ability to elicit reflexive responses such as cephalic phase responses [10], food seeking [11] , and craving [6] .
The nucleus accumbens (NAc) is critically involved in the formation of learned Pavlovian associations between the unconditioned rewarding properties of nutrient ingestion and conditioned cues such as the sight or flavor of the foods containing nutrients [12] . Accordingly, human neuroimaging studies have shown that NAc response to calorie-predictive food cues is associated with genetic risk for obesity [13] , eating in the absence of hunger [14] , poor outcomes on weight loss trials [15] , unhealthy food choice [16] and weight gain susceptibility [17] [18] [19] , among other factors. This raises the possibility that individual variations in NAc learning circuits mediating food cue reactivity may increase susceptibility to obesity in a food cueladen environment.
Conditioning food cue reactivity
Work in rodents suggests that post-ingestive effects following nutrient consumption provide critical signals driving reinforcement and hence food cue reactivity. Infusing glucose directly into the gut, concomitantly to exposure to a non-caloric flavored liquid, results in lasting preferences for that flavor [20] [21] [22] . In contrast, sweetness perception in the absence of calories (or caffeine) is neither necessary nor sufficient for animals to form flavor preferences [23, 24] . This flavor-nutrient conditioning occurs rapidly, even within the course of a single meal [25] , demonstrating
